valves, chambers, chordae tendineae, and papillary muscles were unremarkable. There was no evidence of atherosclerosis or infarction on gross examination. Microscopically, sections from the heart revealed mixed inflammatory infiltrate in the interstitium of myocardium suggesting features of interstitial myocarditis [ Figure 1a ]. The lumen of all coronary arteries were patent, but right coronary artery showed marked endothelial proliferation with mixed inflammatory infiltrate adherent to endothelium suggestive of coronary artery endotheliitis [ Figure 1b and c]. Grossly, the lungs were firm in consistency and cut surface was hemorrhagic. Sections from the lung showed massive pulmonary hemorrhage [ Figure 2 ]. Grossly external and cut surface of kidney was unremarkable but on microscopic examination kidney showed diffuse polymorphonuclear infiltrate in the interstitium suggestive of interstitial nephritis [ Figure 3 ]. Grossly, the borders of liver were sharp and unremarkable external and cut surface. Sections from the liver showed mild portal triaditis.
Based on these histomorphological findings, the possible diagnosis of infective etiology was suspected mainly leptospirosis.
For confirmation of diagnosis, tissue blocks were sent to the Centers for Disease Control and Prevention (CDC), Atlanta, USA, for immunohistochemistry (IHC) markers. The IHC results were positive for leptospira on kidney sections. It showed fragmented leptospira and granular form of bacterial antigens [ Figure 4 ].
After the correlation of gross, microscopic features and IHC findings, final cause of death was given as leptospirosis [ Table 1 ].
dIscussIon
Leptospirosis is acute febrile iilness that affects humans or animals. Its incidence is mainly high in the tropical developing countries. The rainy season and floods are the major source of outbreak of this disease. It is also found in rural and urban areas and linked to some occupational activities. Leptospirosis targets younger population and on an average 5%-15% of them develops severe manifestation of this disease known as Weil's disease. Our cases were also young males. [3] Leptospirosis presents in an epidemic proportion when there is natural calamity like floods. In such circumstances, carrier state exists in animal population causing disease transmission and leading to sporadic outbreaks as seen in India. It is endemic in Kerala, Tamil Nadu, Gujarat, Karnataka, Maharashtra, and Andaman island. [4] Leptospirosis occurring as sporadic disease usually presents with acute febrile illness with varying degrees of jaundice and renal dysfunction. [2] Such cases are usually diagnosed based on clinical criteria to distinguish it from other febrile illness; [5] however, in our cases, patients with acute febrile illness and short duration of hospital stay with immediate death extensive postmortem examination is the only means to suspect or diagnose this frightful disease.
In literature, majority are clinically based studies diagnosing and confirming leptospirosis on serology. [6] [7] [8] Only in the past few years, studies are reported which have taken postmortem examination as useful diagnostic tool to confirm this disease. At postmortem examination, the striking gross and microscopic features are mainly seen in the organs such as the lungs, kidney, and heart. [2] These changes have been reported by Salkade et al. [2] in their largest study of autopsy finding in leptospirosis.
In our cases, we initially observed changes in microscopic features of the heart. There was striking coronary artery endotheliitis and focal interstitial myocarditis with no significant changes in gross findings of heart. The types of vasculitis of blood vessels of the heart are Buerger's disease, Churg-Strauss syndrome, and Takayasu's arteritis, and causes can be infections such as Hepatitis B and C, drugs, and autoimmune disorders. But with limited clinical history of acute febrile illness and past history of jaundice in young patients with no evidence of cardiac involvement prompted us to go through literature search and we encountered leptospirosis as one of the infectious causes of involvement of heart showing such salient microscopic features and thus excluding other causes. [9] There are only few case studies reported in literature describing cardiac involvement of heart in this disease. [9, 10] Leptospira enters human body through damaged skin or mucous membranes. The mechanism of injury is unclear but may include immune mechanism or toxin production. Leptospiral polysaccharides resist the innate immune defenses like complement and proliferates in blood before spreading to other organs. It causes systemic vasculitis which facilitates transndothelial migration of inflammatory cells leading to endotheliitis which is seen as coronary vessel endotheliitis in the heart. [11] Furthermore, extensive microscopic search of lung and kidney showed diffuse pulmonary hemorrhage and diffuse interstitial nephritis, respectively. After correlation, we suspected the cause of death in these cases was leptospirosis.
To conclusively prove it, we sought the help of IHC on tissue sections which was sent to CDC, Atlanta, and was positive for leptospirosis on kidney sections. To the best of our knowledge, very few reports have taken help of IHC to demonstrate antigen on postmortem tissue sections when there is lack of serological backup. [2, 12] The technique of IHC needs to be explored further and should be used routinely for accurate diagnosis of leptospirosis at autopsy and also sensitivity and specificity of IHC can be determined. However, there are limitations of IHC use because of technical and financial constraints.
Thus, the cause of death in these cases was leptospirosis after correlating characteristic microscopic features in the heart, lung, and kidney and the help of IHC on kidney sections at postmortem examination.
conclusIon At autopsy, leptospirosis seems to be infective systemic vasculitis. There is definitive cardiac involvement in leptospirosis, although patients are relatively asymptomatic at clinical examination. This leads to considerable morbidity and mortality in such cases apart from pulmonary hemorrhagic syndrome and acute renal failure. Thus, we would like to highlight through these reports that coronary artery endotheliitis should be taken as diagnostic feature of leptospirosis as other systemic organ changes could be nonspecific inflammation. Thus findings of coronary artery endotheliitis and myocarditis should lead to suspicion of leptospirosis and IHC will be helpful for confirmation in such cases. Careful evaluation of heart findings at autopsy should be done in association with lung and kidney changes to arrive at definitive cause of death and to minimize the error in missing such cases.
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